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multisystem disease. The deletion of 18-base pair (np 15649-15666)
causes the loss of six aminoacids in the sixth TM helix of the protein,
leaving the remaining of the cytochrome b sequence in frame. From
patient's ﬁbroblasts cybrid cell lineswere generated and syngenic clones
with different mutation loadwere selected. The cell viability in galactose
medium, the activity and assembly of CIII were reduced depending on
themutation load, thus unequivocally establishing its pathogenic role. In
addition, we show that the amounts of the supercomplexes III2IV1 and
I1III2IVn were reduced, indicating a progressive loss of CIII and CIV
interactions. Conversely, a very large supercomplex containing CI, CIII
and CIV was apparent in heteroplasmic cybrids, suggesting that a
mixture of mutant and wild type CIII could form different and stronger
interactions with CI and CIV. Finally, the CI + CIII integrated activity as
well as the CI-driven ATP synthesis were highly conserved despite
progressive CIII deﬁciency, supporting our hypothesis that the dynamic
organization of respiratory supercomplexes can mitigate their dysfunc-
tion. Supported by grants from PRIN (MR) and NIH (GM 38237 to FD).
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Mitochondria are essential organelles for every eukaryotic cell. Four
mitochondrial compartments can be distinguished: outer membrane,
inner membrane, intermembrane space and matrix. The mitochondrial
inner membrane consists of the inner boundary membrane connected
with the cristae membrane by the crista junctions. MICOS, a recently
discovered protein complex, is crucial for the establishment and
maintaining of proper inner membrane architecture. Furthermore,
MICOS components were reported to interact with translocase of the
outermembrane (TOM) andMia40 oxidoreductase to facilitate transport
of intermembrane space precursor proteins. Therefore, MICOS is also
involved in the control of mitochondrial protein biogenesis. It remains to
be discovered how theMICOS complex is assembled and regulated. Sco1
and Cox17 are mitochondrial proteins that are involved in the assembly
of cytochrome c oxidase. Here,we report an interplay between these two
proteins and the MICOS complex. This study aims to reveal new players
involved in maintaining the architecture and function of the inner
mitochondrial membrane.
doi:10.1016/j.bbabio.2014.05.147
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Cytochrome c oxidase (Complex IV) is the terminal electron acceptor
of the mitochondrial respiratory chain. The membrane-bound complex
is constituted by both mitochondria-encoded and nucleus-encoded
polypeptides. The three subunits that form the structural core of the
enzyme, Cox1, Cox2 and Cox3, are encoded in the mitochondrial
genome, synthesized in the matrix and integrated directly into the
mitochondrial inner membrane. Nevertheless, in chlorophycean algae
like Chlamydomonas reinhardtii, Volvox carteri and the colorless alga
Polytomella sp., Cox3 is encoded in the nucleus and its precursor protein
is synthesized in the cytosol with a long, cleavable, N-terminal
mitochondrial targeting sequence (MTS) of around 100 residues.
Therefore, the algal mitochondria must import the Cox3 polypeptide
and integrate it to the mitochondrial inner membrane and into Complex
IV. Here, we studied the in vitro import of the algal Cox3 precursor by
isolated, import-competent mitochondria of Polytomella sp. It was found
that Cox3 is readily imported into mitochondria in a process that
requires an energized inner membrane, and once it is exposed to the
matrix, it is proteolitically processed to its mature form.When an import
time course was carried out, a transient Cox3 intermediate was
identiﬁed, suggesting that the long MTS is processed more than once.
The ﬁrst cleavage is sensitive to the metalo-protease inhibitor 1,10-
ortophenantroline, suggesting that this step is probably carried out by
the matrix-located Mitochondrial Processing Protease. The mature Cox3
polypeptide became resistant to carbonate extraction, indicating that it
had integrated into the inner mitochondrial membrane. Furthermore,
the imported Cox3 protein was shown to assemble into cytochrome c
oxidase, as judged by the presence of a labeled band co-migrating with
Complex IV in Blue Native Electrophoresis. To our knowledge, this is the
ﬁrst time that the in vitro mitochondrial import of a cytosol-synthesized
subunit III of cytochrome c oxidase is described.We propose amodel for
the biogenesis of Cox3 in chlorophycean algae.
doi:10.1016/j.bbabio.2014.05.148
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In addition to its fourteen central subunits harboring the
bioenergetic core functions, mitochondrial complex I consists of a
large number of accessory subunits acquired during evolution [1,2].
Assembly of the largest and most complicated multiprotein complex
of the respiratory chain proceeds via intermediates and is supported
by a number of assembly factors [3]. Here we studied accessory
subunit NUMM of complex I from the aerobic yeast Yarrowia
lipolytica (bovine 13 kDa, human NDUFS6) that harbors a conserved
zinc binding motif comprising 3 Cys and 1 His. Puriﬁcation and
biochemical characterization of an assembly intermediate from numm
Δ deletion strain as well as mutagenesis of the metal binding site shed
light on the speciﬁc function of NUMM in complex I assembly and its
interplay with assembly factor N7BML (B17.2L; NDUFAF2). Interest-
ingly, a change of one of the conserved cysteine residues in the human
NDUFS6 subunit (corresponding to C128 in NUMM of Y. lipolytica) into
tyrosine was found to affect complex I assembly and to cause fatal
neonatal lactic acidosis [4].
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Synthesis of Cox1 in yeast mitochondria is highly regulated. Pet309
andMss51 are translational activators of themitochondrial COX1mRNA.
Newly made Cox1 interacts with Mss51 to form high-molecular weight
complexes (COA complexes) with proteins like Cox14 and Coa3. If
assembly of the cytochrome c oxidase is blocked by mutations on
structural subunits or assembly factors, then synthesis of Cox1 is
dramatically reduced. In this context, the C-terminal end of Cox1,
Cox14 and Coa3 are involved in stabilizing the interaction of Mss51with
the COA complexes, making it unavailable for more rounds of
translational activation of the COX1 mRNA [1, 2]. Pet54 was ﬁrst
described as translational activator of the mitochondrial COX3 mRNA
[3], and later was found to be necessary to splice an intron on the COX1
transcript [4]. Our group found that Pet54 has an additional role on
Cox1 synthesis that is independent of the two previously described
functions. In the absence of Pet54, synthesis of Cox1 decreased,
however it did not recover when the Cox1 C-terminal end, Cox14 or
Coa3 was deleted. This contrasts with the phenotype observed for the
majority of assembly mutants. Mss51 has at least two states: one
involved in the assembly of Cox1 and one involved in translational
activation of the COX1 mRNA (reviewed in [2]). In contrast to what is
usually observed for mutants that block assembly, by blue native gel
electrophoresis we observed that in pet54Δmutants, Mss51 is enriched
as the translational activator form. However, our results suggested that
Mss51 might not be competent for translation of the COX1 mRNA. In
addition we observed that the reduced amount of Cox1 that is present
on pet54Δ mutants is highly unstable. We conclude that Pet54 has a
positive role on Cox1 synthesis, probably by converting Mss51 to a
competent form to activate translation of the COX1 mRNA. In addition,
the lack of Pet54 renders Cox1 protein very unstable. Together these
results indicate that Pet54 is amultifunctional proteinwith an additional
role on Cox1 biogenesis.
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The mitochondrial complexes of the electron transport chain
associate into large macromolecular assemblies called supercomplexes
(SC), which are believed to facilitate efﬁcient electron ﬂow. To gain
better insight into the assembly of SC, mitochondria were isolated from
143B cells and mutant cybrids lacking complex IV, and subsequently
analyzed by blue-native polyacrylamide gel electrophoresis (BN-PAGE).
The composition of the bands corresponding to SC was determined by
using a high-throughput proteomics-based approach. This analysis
identiﬁed, among others, a new OXPHOS-related protein with unknown
function, which we termed Supercomplex Protein 2 (SCP2). Western-
blot analyses in 2D-BN/SDS-PAGE gels showed colocalization between
the signals corresponding to SCP2 and free complexes III and IV, the
intermediate SC (I + III2 and III2 + IV) and the respirasome (or SC
I + III2 + IV). Functional RNAi studies showed decreased levels of the SC
together with an accumulation of complex I assembly intermediates in
both thewild-type and COXmutant cells, without free complexes III and
IV being affected by the reduced levels of SCP2. Our results therefore
suggest that SCP2 could play a central role in the assembly and
physiology of the mitochondrial supercomplexes.
doi:10.1016/j.bbabio.2014.05.151
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Repair of Iron Centres proteins (RIC) are a newly identiﬁed family of
diiron four-helix bundle proteins widespread in bacteria, protozoa and
fungi, involved in the repair of Fe–S centres [1]. RIC was ﬁrst noted in the
transcriptome of Escherichia coli cells upon exposure to NO due to a
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